One hundred twenty-seven samples from DSDP Cores 535-18 to 535-79 have been analyzed palynologically and dated using dinoflagellate cysts. The taxa recorded indicate the presence of sediments of late Berriasian/late Valanginian (Sections 535-79-1 to 535-55-6) and Hauterivian (Sections 535-55-4 to 535-47-1) age. These sediments are unconformably overlain by Aptian deposits (Sections 535-46-2 to 535-43-3). Sections 535-43-2 to 535-18-1 yielded palynofloras of Aptian to Albian age. Ammonite evidence (Young, this volume), however, suggests reworking of these assemblages into Cenomanian deposits.
INTRODUCTION
Leg 77 of the Glomar Challenger was located in the western straits of Florida, southeastern Gulf of Mexico. The drilling conducted during the Leg is part of an overall program to study the evolution of the western North Atlantic passive margin, and to investigate the Mesozoic and Cenozoic history of the area.
PALYNOLOGIC RESULTS

General Discussion
The Cretaceous sequence (Berriasian-Cenomanian) at Site 535 yields rich palynofloras, containing varying proportions of dinoflagellate cysts, acritarchs, chlorophycean algae and miospores. These palynomorphs occur in association with relatively large numbers of microforaminiferal test-linings and tintinnid loricas. Marine microplankton dominate throughout the sequence, with terrestrially derived miospores making only minor contributions to the assemblages.
Miospore assemblages are relatively homogeneous in composition and display low taxonomic diversity. Pollen of gymnosperm origin predominate, in particular longranging species of Callialasporites, Classopollis and bisaccates. Within the late Berriasian-Aptian interval Classopollis is the most numerous miospore, reticulate angiosperm pollen first appearing in the Cenomanian.
Foraminiferal test-linings are encountered in very high numbers throughout the Cretaceous at Site 535, being especially prominant in the late Berriasian-early Valanginian and Aptian-Cenomanian intervals.
Throughout the late Berriasian-Hauterivian, tintinnid loricas are consistently observed. They occasionally occur in large numbers, especially within the late Berriasian-early Valanginian.
Preservation of individual palynomorphs is generally good, and amorphous organic matter is the dominant kerogen throughout. Terrestrially derived kerogen components (structured vitrinite and inertinite, plant cuticles, and miospores) are present in only minor quantities.
Stratigraphy
Emphasis during the course of this study has been on palynomorphs of marine origin, especially dinoflagellate cysts. Dating is by comparison with known stratigraphic ranges established in accurately dated European onshore sections and local ranges established at previous DSDP sites in the North Atlantic. This information is to be found in the following publications which deal with various aspects of the onshore European and offshore Atlantic Lower Cretaceous: Davey [1978 (Aptian), 1979b , 1979a (Aptian-Albian)]; Davey and Verdier [1971 , 1973 , 1974 ]; Duxbury [1977 (Berriasian-Barremian) ]; Fisher and Riley [1980 (Kimmeridgian-Valanginian) ]; Habib [1972 (Oxfordian-Cenomanian), 1978 ]; Verdier [1975 (Barremian-Albian) ]; Williams and Bujak [1979 (Berriasian-Hauterivian) ]; and unpublished research by the authors on both onshore and offshore European Lower Cretaceous.
The stratigraphic distribution and relative abundance of the marine palynomorphs recovered during this investigation are shown on Figs. 1-4. In addition, the stratigraphic ranges of 49 "key taxa," which have been chosen for their chronostratigraphic potential, are shown on the taxa encountered are either long ranging or not known from the Lower Cretaceous-type localities in Europe. Broad similarities are, however, seen with the dinoflagellate cyst assemblages present at Sites 391 (Habib, 1978) and 416 (Williams and Bujak, 1979) . Species first appearing in the European upper Berriasian (Davey, 1979b) and which occur in the basal part of this interval include Achomosphaera neptuni, Muderongia simplex, Phoberocysta neocomica, and Pseudoceratium peiliferum. Some degree of similarity with the European upper Berriasian is also afforded by the occurrence of Kieithriasphaeridium cf. fasciatum and variably spinate/tabulate cavate cysts (including Muderongia sp. cf. M. simplex of Habib, 1978) included here within M. simplex or P. neocomica.
By far the strongest affinities are, however, with the earliest Cretaceous assemblages reported by Habib (1978) from the Blake-Bahama Basin. Druggidium apicopaucicum first appears in Sample 535-76-1, 116-119 cm, the first (lowest) appearance of this species defining the boundary between Habib's (1977 Habib's ( , 1978 ) Biorbifera johnewingii and Druggidium apicopaucicum zones. The zonal index B. johnewingii is conspicuous by its absence at Site 535. By comparison with Habib's (1978) Davey (1979b) not to occur in pre-Valanginian sediments. In addition, Kleithriasphaeridium simplicispinum, which first occurs in Section 535-69-6, is reported to make its stratigraphic appearance within the lower Valanginian (Davey, 1979b) . The assemblages recovered from above Section 535-68-5 are readily differentiated from the underlying assemblages by an abrupt reduction in numbers of D. hollisteri, G. helicoidea, H. pulchrum, P. warrenii, and T. boletum. These features, in association with the occurrence of the taxa discussed below, tentatively suggest a late Valanginian age for Section 535-68-2 to 535-55-6. Within this subinterval several species are stratigraphically important and include, in alphabetical order, those listed below:
1. Aprobolocysta varigranosa has a first stratigraphic occurrence within the latest Valanginian of eastern England (Duxbury, 1977) and is only present in Section 535-58-2.
2. Gonyaulacysta kostromiensis occurs, but rarely, at Site 535; its earliest occurrence is in Sample 535-65-2, 148-150 cm. In eastern England this species occurs as low as the basal Hauterivian (Duxbury, 1977) , but has been reported from the Valanginian of northern Canada (Mclntyre and Brideaux, 1980) . 3. Hystrichodinium furcatum has a first stratigraphic occurrence at the base of the Hauterivian in eastern England, although it has been encountered in Valanginian assemblages from northwest Europe (Riley, pers. obs.) . It occurs throughout this interval, having a base in Section 535-67-4.
4. Muderongia extensiva is restricted to the upper Valanginian-lowermost Hauterivian of eastern England (Duxbury, 1977) , and occurs rarely in Cores 63 and 62. 
5.
Scriniodinium cαmpαnulum first appears in the Berriasian at Site 416 (Williams and Bujak, 1979) , in the Valanginian at Sites 391 and 105 (Habib, 1972 (Habib, , 1978 and in Section 535-66-2 in this study. It is often a significant component of European upper Valanginian-lower Hauterivian assemblages (Riley, pers. obs.) . 6. Subtilisphaera sp. A becomes a prominent component of many assemblages in this interval, and continued to be numerically significant in overlying intervals. In northwestern Europe this genus is generally considered not to occur in pre-Hauterivian sediments (Duxbury, 1977; Davey, 1979b) , although large numbers of the genus have been encountered in subsurface sections, dated as Valanginian, in the Gulf of Mexico and onshore U.S. Gulf Coast (C. N. Denison, pers. comm., 1981) .
This subinterval also contains the highest stratigraphic occurrences of Diacanthum hollisteri (Section 535-61-1) and Leptodinium sp. A (Section 535-63-2). Habib (1972 Habib ( , 1978 considers D. hollisteri to range no younger than Valanginian at Sites 391 and 105, whereas both species make their last appearance within the Valanginian at Site 416 (Williams and Bujak, 1979) .
Valanginian/Hauterivian Boundary
This boundary cannot be defined on palynologic criteria with any degree of accuracy because of the paucity of reliable datum horizons or key species in the European area. Over a wide geographic area throughout western Europe, the Valanginian/Hauterivian boundary is typically represented within a condensed sedimentary sequence. In onshore Western Europe and the Russian Platform the boundary is usually coincident with a major lithologic change and a corresponding, often abrupt, change in character and composition of dinoflagellate cyst assemblages (Riley, pers. obs.) . These may be related to a major eustatic event (Rawson and Riley, 1982) .
A significant lithologic change is evident in Section 535-55-5, and this equates with the last occurrence of Hystrichodinium aff. pulchrum, an abrupt decrease in numbers of Polysphaeridium warrenii and a reduction in abundance and frequency of Phoberocysta neocomica. These features are, by broad analogy with the European area, considered to approximate the Valanginian/ Hauterivian boundary.
Hauterivian (Section 535-55-4 to 535-47-1)
The lower limit of this interval and the positioning of the Valanginian/Hauterivian boundary are discussed above.
Assemblages are characterized by high percentages of Chytroeisphaeridia sp. A, Oligosphaeridium spp. and Subtilisphaera sp. A. In addition microforaminiferal testlinings and large leiospheres are numerically significant throughout the Hauterivian.
The following species are considered to be stratigraphically important:
1. Callaiosphaeridium asymmetricum, a species that has a stratigraphic base in the "mid" Hauterivian of northwest Europe (Davey, 1979b) , appears in Sample 535-51-1, 101-103 cm. 2. Chlαmydophorellα sp. A of Davey (1979b) has a top stratigraphic occurrence in the late Hauterivian of eastern England (Davey, 1979b) and occurs up to Section 535-52-3.
3. Gonyaulacysta kostromiensis has its last occurrence in Section 535-47-1; in eastern England (Davey, 1979b) and the European area (Riley, Fenton, pers. obs.) , this taxon becomes extinct in the uppermost Hauterivian.
4. Hystrichodinium furcatum makes its last appearance in Section 535-47-1; in offshore western Europe (Fenton, pers. obs.) , this species has a total stratigraphic range of upper Valanginian to lower Barremian, but is more numerous within Hauterivian sediments.
5. Muderongia simplex has its last occurrence in Section 535-53-2. Davey (1979b) and the present authors consider that the top occurrence of this species is normally within the upper Hauterivian. Duxbury (1977) has, however, reported it from the lower Barremian of eastern England and Williams and Bujak (1979) have recorded the taxon from the Barremian of offshore eastern Canada.
The change in palynofloras seen in Section 535-51-1 corresponds with a lithostratigraphic boundary (Units IV/III) and is dated as "mid" Hauterivian. This may correspond to a major transgression (possibly of eustat- ic origin) in northwestern Europe (Rawson and Riley, 1982) . No positive palynologic evidence has been observed to indicate the presence of Barremian sediments.
Aptian (Sections 535-46-2 to 535-43-3)
The base of the Aptian is placed, on palynologic criteria, between Sections 535-47-1 and 535-46-2, and an unconformity between the Hauterivian and Aptian is postulated. The dinoflagellate cyst assemblages are, as a whole, characteristically Aptian in composition. Several characteristic and stratigraphically restricted European species (see Davey and Verdier, 1974) , however, are lacking. The assemblages are broadly comparable with Aptian material previously described from Sites 400A, 402A (Davey, 1979a) , and 391 (Habib, 1978) .
Palynofloras throughout this interval are characterized by high proportions of Chytroeisphaeridia sp. A, Dingodinium albertii and Subtilisphaera sp. A. in association with microforaminiferal test-linings and large leiospheres.
The following stratigraphically significant species were recovered from this interval:
1. Aptea polymorpha restricted to the Aptian in Western Europe (Verdier, 1975) and reported from the upper Aptian at Hole 402A (Davey 1979a) , is restricted to Section 535-44-1.
2. Dingodinium albertii makes its last appearance in the lower Aptian at Hole 400A (Davey, 1979a) ; in the upper Aptian at Hole 402A (Davey, 1979a) ; and in Section 535-46-2 in this study.
3. Kleithriasphaeridium simplicispinum has its highest occurrence in Section 535-44-1 and is reported to have a top stratigraphic occurrence in the Aptian (Verdier, 1975) . At Hole 400A K. simplicispinum is restricted to the Aptian, whereas it occurs in the Aptian and Albian at Hole 402A. The occurrence within the Albian at the latter site appears anomalous and may be due to reworking, as suggested by Davey (1979a, p. 549) .
4. Muderongia staurota has a top stratigraphic occurrence in the lower Aptian of northwestern Europe (Verdier, 1975) and is restricted to Section 535-46-2.
5. Nexosispinum hesperum first appears in the upper Aptian at Hole 402A (Davey, 1979a) , is restricted to the lower Aptian at Hole 400A (Davey, 1979a) , and has a first stratigraphic occurrence in Section 535-46-2.
6. Ovoidinium diversum makes its first appearance close to the lower/upper Aptian boundary at Hole 400A (Davey, 1979a) , in the lower Aptian at Hole 402A (Davey, 1979a) , and in Section 535-44-1.
7. Phoberocysta neocomica has a top stratigraphic occurrence in the lower Aptian at Site 391 (Habib, 1978) , in the uppermost Barremian in western Europe (Verdier, 1975) , and in Section 535-44-1.
8. Pterodinium aliferum first appears in Section 535-46-2 and is considered to appear within the lower Aptian of western Europe (Verdier, 1975) .
The distribution of these species indicates that Sections 535-46-2 to 535-44-1 may be early Aptian in age and equivalent to the upper part of Habib's (1978) Phoberocysta neocomica Subzone. Section 535-43-3 is upper Aptian, probably uppermost Aptian, and equivalent to the lower part of Habib's (1978) Subtilisphaera perlucida Subzone.
Cenomanian? (Section 535-43-2 to Core 30) and Middle Cenomanian (Core 30 to Section 535-18-1) Rich and diverse microplankton assemblages were recovered from these intervals, generally indicative of an Albian age. Young (this volume), however, reports ammonites of middle Cenomanian age from Core 30 to 17,CC. Core 30 to Section 535-43-2 are assigned a questionable Cenomanian age upon the basis of ammonites (Young, this volume). It has therefore been suggested that the palynofloras are almost entirely reworked, with little in situ kerogen. Major reworking would also have to be envisaged to account for the recovery of foraminiferal and nannoplankton assemblages of Albian age from the same interval. This reworking inference is not acceptable to the present authors who, on the following criteria, would maintain an essentially Albian age.
Palynofloras from Section 535-43-2 to 535-18-1 are characterized by large numbers of the following taxa: Bacchidinium polypes, Eyrea nebulosa, Oligosphaeridium complex, O. pulcherrimum, Ovoidinium diversum, O. implanum, Spiniferites ramosus s.l., Subtilisphaera sp. A, and Subtilisphaera sp. B. Microforaminiferal testlinings are a significant component through much of the interval, becoming especially prominent in Sections 535-30-4 to 535-18-1.
Specific age-diagnostic species are discussed below: 1. Codoniella psygma first appears in the upper Aptian at Holes 400A and 402A (Davey, 1979a) and is restricted to Section 535-43-1. Probable examples of C. psygma, reported as Hystrichosphaeropsis ovum by Habib (1972) , also occur in the Aptian-Albian of the western North Atlantic.
2. Florentinia deanii first appears in the uppermost Albian (Vraconian) of western Europe (Verdier, 1975) ; in the middle? Albian at Hole 400A (Davey, 1979a) ; in Section 535-30-1. The species extends stratigraphically into the upper Cretaceous.
3. Ovoidinium implanum first appears in Section 535-30-1 and is restricted to the upper Albian at Hole 400A (Davey, 1979a) . It occurs up to Section 535-18-1.
4. Odontochitina costata appears in the uppermost Albian (Vraconian) in western Europe (Verdier, 1975) and extends into the Campanian. It appears in Section 535-33-5.
5. Palaeoperidinium pyrophorum appears in Section 535-31-6 and is considered to make its first appearance within the Albian (Fenton, pers. obs.) . It is most characteristically encountered in late Albian (Vraconian) or younger sediments.
6. Palaeohystrichophora cf. infusorioides first appears in Section 535-28-2. P. infusorioides makes its first appearance in the uppermost Albian (Vraconian) of western Europe (Verdier, 1975) and extends up to the Campanian. Specimens questionably assigned to P. infusorioides have, however, been reported from the upper Albian (pre-Vraconian) at Hole 400A (Davey, 1979a) .
7. Polysphaeridium pumilum appears in Section 535-21-4 and makes its first appearance in the upper Albian at Hole 400A (Davey, 1979a) .
8. Pterodinium aliferum makes its last stratigraphic occurrence in the upper Albian (pre-Vraconian) of western Europe (Verdier, 1975) and extends up to Section 535-32-1.
9. Xenascus ceratioides makes its first appearance in Section 535-36-3 and first appears in the lower Albian of western Europe (Verdier, 1975) . It is consistent in occurrence at and above Section 535-31-6, a feature characteristic of late Albian (Vraconian) or younger deposits in northwestern Europe (Riley pers. obs.) .
10. Endoceratium turned, a species that has a total range of upper Aptian to upper Albian (pre-Vraconian) of Australia (Morgan, 1980) , occurs in Sections 535-43-2 to 535-31-5. Rare occurrences of this taxon have been observed within the Cenomanian-uppermost Albian of northwestern Europe (Riley, pers. obs.) .
11. Aptea securigera occurs in Section 535-43-1 and is generally considered to be stratigraphically restricted to the Aptian in northwestern Europe (Davey and Verdier, 1974) .
12. Trichodinium castaneum appears in Section 535-43-1 and has not been recorded from sediments of preAlbian age in northwestern Europe (Verdier, 1975) .
13. Stephodinium coronatum, a species with a total stratigraphic range of middle Albian-Turonian in northwestern Europe (Riley, Fenton, pers. obs.) occurs in Section 535-35-5.
Although ammonite evidence suggests that the majority of the palynomorphs encountered in Sections 535-43-2 to 535-18-1 are reworked (Young, this volume), little or no evidence has been found to substantiate this. Within Sections 535-43-2 to 535-18-1, the only positive evidence for recycling is seen by the presence of rare specimens of Dingodinium albertii (Section 535-36-2) and Diacanthum hollisteri (Sections 535-34-2 and 535-30-1). The specimens of Nexosispinum hesperum encountered between Sections 535-25-3 and 535-18-3 may also be recycled from the Aptian, although the total stratigraphic range of this taxon has yet to be accurately defined.
The microplankton recovered from Sections 535-43-2 to 535-18-1 suggest the following age subdivision is possible, in contrast to that based upon ammonites (Young, this volume). The occurrence of Endoceratium turneri in Section 535-43-2 indicates a late Aptian or younger age. A late Aptian/early Albian age is suggested in Section 535-43-1 by the simultaneous occurrences of Aptea securigera, Codoniella psygma, and Trichodinium castaneum. Sections 535-42-3 to 535-31-7 contain taxa generally indicative of an early Albian to late Albian (preVraconian) age. Dinocyst assemblages recorded from Sections 535-31-6 to 535-18-1 suggest a late Albian (Vraconian) to Cenomanian? age. The presence of the genus Ovoidinium in Section 535-18-1, if in situ, tentatively suggests an age no younger than Cenomanian, although the genus is more characteristic of Aptian to Albian sediments.
SYSTEMATIC DESCRIPTIONS
This section is divided in to two parts: The first lists all marine palynomorph species, in alphabetic order, that have been encountered during this investigation. Species figured in the plates are indicated as PI. X Fig. Y throughout the list below. Taxonomic discussion of certain species is undertaken in the second part.
Taxonomic nomenclature is principally that used by Stover and Evitt (1978) , to which reference should be made for further data. Fig. 9 ) Description. Small, spherical proximate cyst, with faintly scabrate autophragm. Ornament consists of solid, acuminate processes, which vary in length between 5 and 11 µm. These processes may be partially aligned along parasutures or intratabular in distribution. Paratabulation indistinct. Paracingulum and parasulcus unobserved. No apical, antapical, or lateral horns present. Archaeopyle formed by loss of an unknown number of precingular paraplates leaving a lingula, composed of the anterior sulcal and apical regions.
Dimensions. Cyst diameter 17 (19) 26 µm (10 specimens measured). Remarks. A distinctive feature of this cyst is its small size, which, when the archaeopyle is undeveloped, makes it appear similar to an acritarch. It differs from other genera, such as Dissiliodinium Drugg, 1978 and Lingulodinium Wall, 1967 by its small size, solid processes, and apparent lack of paratabulation. Dimensions. Shell length 30-35 µm (2 specimens measured); shell width 27-30 µm.
Incertae Sedis
Remarks. H. cf. xena differs from H. xena by possessing a shell that has a quadrate to rectangular outline rather than circular to subcircular. The inner body of if. xena also possesses more markedly concave sides.
Class Prasinophyceae
Genus PTEROSPERMELLA Eisenack, 1972 Type species. P. aureolata (Cookson and Eisenack, 1958) Eisenack, 1972 Pterospermella sp. A.
(Plate 4, Fig. 2 ) Description. Body sphaerical and smooth, surrounded by equatorial flange that is smooth to scabrate. Radial folds occasionally developed on flange. Body offset from centre of equatorial flange.
Dimensions. Overall diameter 56-70 µm (3 specimens measured). Remarks. These specimens differ from all published species of Pterospermella in the possession of an offset body. 
